There is a prevalent myth, even in scholarly literature, that peer review was born, fully formed, with the advent of the first scientific journals in the seventeenth century. Recent work has shown this to be false. Many of the practices we call peer review are much newer-as new as the second half of the twentieth century. Some essential elements of peer review, however, are much older than the seventeenth century-a fact that has been neglected, both by those who have propagated the myth and also by those who have more recently sought to dispel it. This paper provides three examples of scholarly review from history. The first is an example of editorial review in ancient Rome. The second is an example of post-publication peer review involving scholia, beginning in the fourth century. The third is an example of pre-publication review by censors in the sixteenth to eighteenth centuries. I join with those authors who seek to bust the myth about the origins of scholarly review but do so by extending their work in the opposite direction chronologically. What we now give the name peer review is really a group of things that has evolved over time. If we want to learn from the history of scholarly review, then we should take a broader and longer view.
Introduction
How old is peer review? The question is a tricky one to answer because the system we now call peer review is in fact a group or system of things that has evolved over time. 1 One popular view says that peer review was born with or shortly after the creation of the first scientific journals in 1665. 2 Zuckerman and Merton, for example, say that these journals mark the 'faint beginnings' of peer review. 3 Others point to 1731 as marking the precise year peer review was born when the Royal Society published a collection of refereed medical articles for the first time. 4 But recent papers have argued that peer review, in its contemporary sense, is really much newer. 5 For instance, Moxham and Fyfe note that the Royal Society did not formalize the process of seeking independent referees until 1832. 6 The specific contemporary sense of peer review, 'in which an editor requests independently written reports from experts in the field for his or her (mostly) private use, ' 7 was not popular before the twentieth century. Our conception of peer review as a 'requirement for scientific legitimacy' did not emerge until the Cold War; indeed, the term itself, peer review, was not used in the sense of refereeing until the 1960s and 1970s, and even then its use was usually restricted to review by funding bodies. 8 All of that is right. But it will do no good to dispel one myth while propagating another. Although some elements of peer review are new, other essential elements are much older than the seventeenth century-a fact that has been neglected, both by those who have popularized the myth and also by those who have sought to dispel it. For example, otherwise excellent accounts by Moxham and Fyfe, 9 Csiszar, 10 and Tennant et al. 11 all provide timelines that basically begin in 1665. Tennant et al. acknowledge a 'foreshadowing of the process' before the seventeenth century, but the examples they provide are only cases of academic criticism between scholars. They quote Spier, 12 who mentions Ali al-Rahwi's account of ninth-century physicians whose medical notes were reviewed by a critical council. Spier might just as well have referred to older examples of physician review found in Plato's Statesman and Gorgias. 13 But none of those examples are directly related to publication processes, so Tennant et al. were therefore right to describe them as mere foreshadowing in the history of peer review. There are, however, better examples-ones that more properly deserve a place in the history of scholarly review as it relates to publication.
In this paper I join with those authors who seek to bust the myth about the origins of scholarly review, but I intend to extend their work in the opposite direction chronologically. Some essential elements of scholarly review are much older than the first journals. Understanding this may prove important since, as Tennant et al. rightly note, 'By learning from historical experiences, we can also become more aware of how to shape future directions of peer review evolution and gain insight to what the process should look like in an optimal world.' 14 My argument is not merely that the general spirit of scholarly review is old. Argument, feedback, dialogue, and criticism are obviously ancient. Plato is sufficient proof of the long history of those practices. I make the stronger claim that there existed: 1) organized systems for facilitating review by peers; 2) in the context of publishing practices; 3) to improve academic works; and 4) to provide quality control for academic works long before the first scientific journals of the seventeenth century.
Terminology and Method
Anything that satisfies criteria 1)-4) should count as part of the history of scholarly review, since those are really its essential elements. Of all the new and evolving systems to which we give the name peer review, they have those criteria in common, even if they have little else in common.
Those criteria are what is shared by the various review practices of the BMJ, Nature, PLOS, arXiv, F1000, and PubPeer (to give only several diverse examples). Some authors, like Fyfe and Baldwin, 15 use the term peer review more narrowly. In one instance Fyfe limits the term to the contemporary practice of 'requests by editors for independent third-party reports for (mostly) private use' (emphasis added). 16 This narrow usage excludes many of the historical cases I discuss below. It also excludes many of the emerging practices that we commonly call peer review. The recent suggestions to decouple peer review from journals, or to make peer review completely open, 17 do not qualify as peer review by Fyfe's narrow definition quoted above. Fyfe nonetheless agrees that our review practices are evolving; the thing we now call peer review is no 'sacred cow'; it is only the 'currently dominant practice' in a history of varying review practices. 18 Moreover, speaking historically, Moxham and Fyfe argue that what refereeing 'was meant to accomplish, whom it was intended to benefit, and the perception of its virtues and defects varied considerably with time and place.' 19 At any rate, this paper considers the history and nature of scholarly review very broadly. To avoid semantic squabbles, I avoid using the term peer review when referring to historical cases and instead refer to scholarly review, construed as an umbrella term that covers refereeing, peer review, and anything else that satisfies criteria 1)-4). My method is to provide three examples from history taken from the secondary literature of historians and classicists. By no means do these examples constitute an exhaustive account. I provide them only as counterexamples to dispel the myth.
Editorial Review and Conference Review: Atticus, Cicero, and Ancient Rome Titus Pomponius Atticus (ca. 110-32 bc) was the friend and publisher of Marcus Tullius Cicero. The extent and scope of Atticus's work for Cicero is debated, 20 as too is the nature of their business relationship. 21 What we know is that Atticus arranged the publication of at least some of Cicero's works. Publisher may appear a misleading term to use for the name of an occupation in a time long before the printing press and intellectual property law. 22 Some historians prefer to guard the term; for example, Winsbury, in The Roman Book, discusses 'what the Romans did when they did what we today would call "publishing.'" 23 Others are happy to use the term more directly and in a surprisingly modern sense. Reynolds and Wilson say that 'Cicero could depend on [Atticus] to provide all the services of a high-class publisher. Atticus would carefully revise a work for him, criticize points of style or content, discuss the advisability of publication or the suitability of a title, hold private readings of a new book, send out complimentary copies, [and] organize its distribution.' 24 We must be careful, though, not to impose our own ideas on the ancients. Rome's publishing industry was far more limited and very different from our own. A book was said to be editus, 'published, ' when it had been put into general circulation. One or more copies may have been issued through the commercial channels of the book trade or by the author independently. 25 Atticus's specific role as publisher included acting as what we would call an editor: one who might advise whether a particular manuscript was suitable for publication or who might suggest corrections to the work. In one pleasing anecdote, we learn from classicist Starr that Atticus marked passages requiring revision with 'wafers of red wax, ' and Cicero waited 'in fear of the wafers.' 26 Like contemporary peer review, ancient editorial review often occurred prior to publication and considered whether a work was suitable for publication. 27 Moreover, the editor might approach other scholarly experts with drafts of the manuscript before disseminating a work more widely. Legal scholar de la Durantaye writes, 'It was customary among Roman authors to circulate copies of recently completed works and to ask for others' opinions, and it was not rare for authors to change their texts after having already given them to a publisher.' 28 Indeed, since all manuscripts were copied by hand and distributed through social networks, authors were plagued by the problems of what we might now call version control. Cicero encountered this frustration at least once when he gave a draft to Atticus to provide constructive criticism while meanwhile working to improve it further himself. However, another Roman, Balbus, had copied Atticus's version, so multiple versions of a work were circulating that was, in the author's view, not yet complete. 29 A private reading, recitatio, provided another method for an author to obtain critical review from a group of peers; and since written copies lent themselves to problems of control, these private readings appear to have been a more popular option for eliciting critical review. The reviewers 'were not given copies to take home and scrutinize at their leisure and, potentially, to share with others. The work remained in the control of the author, who could decide whether it would ever reach a wider public.' 30 Like many journal policies today, the reviews were supposed to be confidential. Scholars at the private reading were invited to 'offer constructive criticism of the work and help it reach its final-and thus publishable-form.' 31 Moreover, at least in the case of Atticus and Cicero, private readings could be organized by the publisher (or editor) on behalf of the author. The editor considered whether it was advisable for the work to be published. 32 The picture we have is of a system, albeit a primitive system, of scholarly review. The feedback of peers was solicited by author and publisher, and it was considered in a way relevant to decisions about publication. There are many ways, of course, in which this ancient system of review was unlike the thing we usually call peer review today. A recitatio was more like a small conference than a journal-managed system of written correspondence. Nonetheless, the example of Atticus and Cicero reveals a system of scholarly review that deserves a place in our history. It is a precursor of editorial review in the sense that a publisher provided scholarly feedback and advised whether a work was suitable for publication, and it is a precursor of conference review in the sense that a recitatio allowed an author to obtain scholarly feedback prior to publication.
Post-publication Review: The History of Scholia Scholia are comments inscribed in the margins of ancient and medieval works. Sometimes these comments are explanatory, sometimes critical, and sometimes pedagogical. Scholia were often copied by scribes, along with the main text, when a text was reproduced, so the content of scholia is an important source of our information about how ancient readers engaged with literary works. The earliest scholia we have, the so-called A scholium of Homer's Iliad, date to the fourth or fifth century bc and mostly concern matters of interpretation. There are disagreements about matters of interpretation among the scholiasts of Homer's Iliad, and possibly these disagreements may be thought to constitute a kind of scholarly review. I will not make that argument here.
Later, however, a new chapter in the history of scholia began, one in which something much closer to scholarly review had an important place. Traditionally, the ancient format of publication set columns of writings very close to each other, which did not facilitate the addition of explanatory material in the margins. 33 Later, however, in the fourth to sixth centuries ce, 'about two dozen codices of Greek and Latin literature . . . display a striking new format.' 34 The codices were published with much wider margins-'sometimes extraordinarily wide'-to facilitate the inscription of post-publication notes in the form of scholia. In other words, publications were issued with commentary in mind. This is an important point with respect to the history of scholarly review since it means that scholia in this period involved a premeditated publishing decision to encourage contributions by readers to a text. And, indeed, the margins had the desired effect since 'annotations of these books tend to be longer than those in conventional codices.' 35 Scholia from various versions were then collected and redistributed in later editions so as to make a compilation of comments. This was 'the work of professional scribes, sometimes of the same scribe who copied the main text. Informal hands are rare.' 36 In this way, legal works such as Scholia Sinaitica (fifth century) and the Digest (sixth century) became catenae, or chained-together commentaries by experts. My intention in this section is to suggest that scholia of this type represent a precursor of contemporary post-publication peer review practices.
Post-publication peer review is a process wherein 'filtering through peer review occurs subsequent to the actual communication of research articles (i.e., a publish then filter process).' 37 Examples include PubPeer, F1000, and (until recently) PubMed Commons. Horbach and Halffman describe post-publication peer review as emerging only in 'the last two decades.' 38 In the context of the examples just listed, Horbach and Halffman are plainly right. But although the enabling infrastructure is new, the practice itself is very old. The wide margins of scholarly editions in the fourth to sixth centuries, just like the contemporary post-publication review websites, were designed for scholarly commenting by peers on published works. Comments were encouraged by authors and publishers, and they could lead to corrections or additions to the original text.
We can find other examples of scholia being used for similar purposes in later centuries too. The twelfth-century poet and commentator Tzetzēs used scholia as 'an opportunity to stage himself as a scholar and, at times, to reply to his adversaries.' Tzetzēs often used his comments 'as a starting-point for lengthy digressions on various topics, showing off his erudition and wide reading and sometimes attacking his predecessors.'
In one comment, he calls a story 'pure trash.' 39 All of this will be sadly relatable to those of us who read anonymous post-publication commenting sites. A more optimistic example from the sixteenth century can be found in the work of Arabic scholar al-Musawi, who speaks of scholia in the 'Islamic Republic of Letters' as 'a significant turn in the formation of a scholarly network, not only as a dynamic interaction between an antecedent authority, usually in the form of a groundbreaking book, and a successor, but also as a component in a growing chain of analysis and discussion' (emphasis added). 40 For better or worse, scholia helped constitute a system wherein published texts were read together with a chain of critical post-publication review by other scholars. Scholia were encouraged by publishers who designed wide margins, were collected and collated by professional scribes, and were used (sometimes) for the purpose of improving scholarly publications.
Pre-publication Peer Review: Censorship in the Sixteenth to Eighteenth Centuries
The review of manuscripts by state censors in the sixteenth to eighteenth centuries included a robust system of scholarly review, and this is an important precursor of what we now call pre-publication peer review. Comparing censorship to scientific review will appear objectionable to anyone who believes that scholarship had an enemy in state censorship, a publishing hegemony of religious zealots concerned only with piety. In reality, though, censors were often worldly, educated, and well connected with academic societies. For example, at least two censors reviewed a 1722 work called Nouveau voyage aux isles de l'Amérique. One was a Sorbonne professor, and the other was a professor of botany and medicine. 41 Biagioli, historian of law and science, has an excellent paper that traces the transition 'from state censors to academic reviewers.' 42 According to Biagioli, 'peer review started as an early modern disciplinary technique closely related to book censorship.' 43 Biagioli is right about the transition, and my intention in this section is only to lend support to that view by pointing to important examples of scholarly review by censors. Biagioli makes an observation about the parallels between scholarly review and censorship in an endnote to his paper:
It is almost funny to see how closely the relationship between early modern censors and authors maps on that of academic and referees today: censors who try to gain the authors' favors by writing positive, bookreview-style censorship reports to be published with the book (and with the censor's name attached to them), and, alternatively, censors who try to keep their anonymity when they turned down manuscripts. 44 The aims of censors and the aims of the scholarly societies were often intertwined, as historian Darnton has demonstrated in his history of censorship. One mathematician, whose work considered a formula for squaring the circle, had his manuscript rejected by state censors, not because it contained anything against religion, but because the censor 'did not want to get into trouble with the Academy of Sciences . . . [who] had refused to consider any more treatises on that subject.' 45 Censors took the scholarly aspects of review quite seriously. Writes Darnton, While examining a treatise on trade and exchange rates, one of them corrected the spelling and redid much of the arithmetic. Others produced lists of factual mistakes, repaired faulty grammar, noted stylistic flaws, and took special care to signal phrasing that could give offense. . . . [T]hey penciled in suggested improvements. One censor demanded that an entire manuscript be recopied with plenty of space between the lines so that he could insert corrections. 46 Censors sometimes also required good citation practices. One censor criticized an author because he was 'very unfaithful in his citations, attributing to the Authors . . . terms which they did not use.' 47 Many pre-publication comments by censors were straightforwardly scholarly. One censor wrote that he had no theological objections to a work but considered it 'superficial and inadequately researched.' Another censor said that a mathematical text 'did not work through problems in sufficient detail and failed to give the cubes as well as the squares of the sums.' Another 'rejected a legal treatise on the grounds that it used inaccurate terminology, misdated documents, [and] misconstrued basic principles.' 48 A 1704 work on fortification was rejected because the author simply didn't know what he was talking about: 'the Author is writing on a subject that he has not studied in depth, it not being his profession.' 49 Note that 1704 predates similar practices in the Royal Society. As Moxham and Fyfe note, 'between 1665 and 1708 . . . [p]re-publication scrutiny was usually casual, and in the case of the Transactions, there are rarely traces of any at all.' 50 As early as the 1530s, the polymath Cornelius Agrippa responded to censors by attempting to refute their 'suggested' revisions, a tactic often employed by academic authors responding to reviewers today. 51 We also find examples of scholarly editing in the Elizabethan book trade. Trade publishers edited copy before dissemination not only to appease enforcers of Elizabeth's 1599 injunctions but also to create authoritative texts. Printers and booksellers commissioned professional editors who would 'augment, ' 'expand, ' and 'compile' works. Some of the 'correctors' of this period were merely copy editors concerned with guarding against basic mistakes (and impiety), but in other cases publishers employed distinguished scholars-even Erasmus-who would amend the text by setting errors aright and by altering its style. 52 Publishers would then advertise those works as corrected and perfected texts. 53 Baldwin argues that it was not until the twentieth century, after the Cold War, that peer review came to be seen as a 'requirement for scientific legitimacy.' 54 I don't contradict that assertion here. I do, however, suggest that the publishing practice of advertising texts as perfected on the grounds that they had been reviewed and emended by scholarly correctors is perhaps a sixteenth-century precursor of the contemporary view that, 'when something is peer reviewed it is in some sense blessed.' 55 Authors complained of the slow turnaround times, and censors of their unmanageable workloads. Cardano complained in the 1550s that publishers in France were 'egregious procrastinators.' 56 In that same decade an overworked state book licensor in Rome declared that 'the Holy Church would need all printing stopped for many years' on account of the size of the task. 57 Much like today's peer reviewers, censors were not paid. 58 For authors and publishers, all of these gripes are nothing new.
In any case, some of the examples we have considered are plainly cases of scholarly review, such as when censors rejected a work on the grounds that it was poorly researched or employed sloppy mathematics. Other examples related more trivially to practices, gripes, delays, and responses. But all of them are relevant to the broader picture: that pre-publication censorship included a variety of practices that bear a strong family resemblance to what we recognize as pre-publication peer review today. We should not conflate the work of censors with the role of the academic societies, and much less with the work of contemporary peer reviewers. 59 Nonetheless, they sometimes had comparable concerns, comparable practices, and comparable problems. If our goal is to learn something about emerging practices in peer review from the history of scholarly review, then we ought to extend our history backward to encompass censorship and book publishing practices broadly-even prior to the first scientific journals of 1665.
Conclusion
We have considered three examples of scholarly review from history, all quite different. The case of Atticus and Cicero is an ancient precursor of editorial review and also of scholarly review at academic gatherings prior to publication. The examples of scholia beginning in the fourth to sixth centuries ce are precursors of post-publication peer review of the kind exemplified today by journal and third-party commenting sites. The case of scholarly review by state censors is a precursor of pre-publication peer review.
The thing we now call peer review is really a group or family of things, and it is part of a broader tradition of scholarly review related to publication practices. Different elements of that group have different histories. There is a prevalent myth that peer review began fully formed in the seventeenth or early eighteenth century. This is false. On the one hand, recent papers have argued persuasively that some elements of scholarly review are very new. On the other hand, as I have shown here, some elements of scholarly review are very old, even ones that relate specifically to dissemination practices by editors and publishers.
